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(54) SUPERELASTIC COMBINED GUIDE WIRE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a guide wire having improved in lubricating property by improving a conventional guide wire 
having problems of operability and removing the conventional problems. 

SOLUTION: A guide wire section adaptable to guide a catheter into a body tubular cavity comprises a slender and flexible metal wire 
core having at least one each of proximal and distal sections and a superelastic alloy tubular braid for covering at least a portion of 
the distal section. 
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iw^JS4i i?ie«iffl;^<7)ie?ii±-^^*>\ 5 3oo± 

7 00 k g/cm2 ( 7 5ksi± 1 Oksi ) COUP, 3% 
V^-f^X-m^^tlfz lS00±530k g/c ( 2 
5±7.5ksi) OLP. t5j:lf"6%lA-r^*T'J5:'3-tA 
-f^iSiitCfcV^Tay^^it^cJ^O. 2 5%^m<r>RS 

tf . if ^« 1 izim(^:^'-( H r?^ -^r. 

[it*^9 3 mim.^'^^l^Byif. 5 30 0±70 
Okg/cm2 (7 5ksi±l Oksi) COUP, 3%tA-r 
;^i'T'«5^$iXfvrl 80 0±5 3 0kgy'cm2 (2 5± 
7. 5ksi ) COLP , fcJ;y6%t>-f^iT-fS:t)-l/-r^ 
S«Ktc*3t^-ca!l^$^7^v;ii^0.2 5%*?ScoRS 

[ ifi^:« 1 0 ] Itrieafir-b ^ 3 >'±cOl5l5liffl^c7) 

$ h ^z^ts. ms.^ 1 \.z%m<nii^ K -7 -v. 
1 1 3 m^^mtf. -r-fay ( mmm 

m) . *r>jx^^y, --tT'jx^U'^'. 
IfS*« 1 2 3 iilffeJg^Ji35«, 'J xf-l- y^l^ 7 ^ 

'?:Lxm&ijf^iz[^*^-yxmfti>^ir^-rh. a* 

:^ 1 2 (Cie@c7);<f H V>f ^r. 
[ 1 4 3 mi^V ■7-^-^m(r>ci'-^j:< 1 1- 



[if*« 1 5 3 BUlBjHJtttd^ 'J -^-mfW. J^^]yy 
V K : 2-b'::i;l--f U : N-t':i;Pb°D VVy ;^ 

(^:?) r^UW-h, df'J xf^ l^y 7" U 3-/1-^7 

x^kV^U3-;l'T:J'U^-h ; 2-t Hodf v-xf-;!^ 

^TKttT^ 'J U— h ; 'J;H^t5it/^cO)g : 'J 

)i'y'aj^yxf\^n'^ymt3X1/^(r>^ti^(>m9i^tih=^y 

a— X. x^yu-feypn— ;5;l^;K^f >';^-^;H:;i^n— 
X, xTyx^;Hr;H3-X. -feyUn-XT-tT— 
ir<7)-fe;Po— Xi^^fil:. T$n-x, T5a 

■9- -y ;^ 7 -< b' Sr^-^-T -g. , 1 4 l>ztmcD:^'-f H V 

[If ^31 1 6 ] HtrlBjHjttt'i^ 'J -^-nfAtK ^ U t'x 

if^JS 1 4 tciS«SO;<f 'f H V-f -V. 

1 7 3 «nES^«*«. 8IS!^N'U A, HBI^ 

b';^-7X. M^h'^^v;^, :J'y^X7">', tiXV^if'y^ 

^mi oizim<r>j!f-( KV'f^. 

Cf|HBcOi¥iNB^iJiBa3 
[000 13 

tt^S-^, ifft L<<iN i -T i-^#*»f>^^. ciw 

mttxii. ^^-ti'>-3ytfzimiiL-^^'^3yizr^ 

[00023 
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ffil#L, }!K\'^X'mzW\!^<r>^^^zmzmA,X'^^hij'^ Y 
'7^^<ry-n^\,ziir—r-)Vi)mm:tht.X\ 

[00031 ^■^£i>%wm%fz\,m 
^ Fv^-v<4. ^(r>m.-^^tf^mm^^^hmkts:^mz 

7"-x;W4. as, \ ^-Y)Vt.tL\t^tiX;)±(T)^^X' 

[00 04] \LY(r>M^^^m->XiJ^-^lVkWm- 
i><r>\izm\'^toixhi]'T—'f)Vij^ YVA'^Xt. ^^<7)« 

9, S41-f-. 154, 54 5, 390^fcJ:tX||4. 6 
1 9, 27 4^l±. A'-i FV-f^(7)jg|l^l^tCi3Uri^ 

yi^^^-fj^\,zm'>Xy—f^-Tm.\>ZLfz (taper 
ed) K^-f^&^LTt^l., SG^l^fiSi^^v^ 

(taperedsect i on) (4, '7>f -^r? 

( cti r 7 3 yn*i{c L{f L {f fl A $ ii . 
(r>^^. ^<7)m.m\^(rmmt^mm.^zmi:o :it^j:<y' 
->'N'-J^<oy-<-\'-fe^>'3 >'«03fcft^JS ( c o 1 urn 
n strength) ^JM^$-li:, -^tT$<btC, Jia 

[00051 W\<r)^^j::ff^ KV>f-^<0|gtK4. ij''=5r< 
i;i>20(7)-bi?>'3 y^r^-r-l.;*'^ YV^^r^n^LX\^ 
0 9 5, 9 1 5-f-t:^^>ixl.. -^OfS 

0. -e<^;^'J-rtcl4, Xi;-:ri^ft»fpHStt€r*i:»:$ 



[0006] -5-<7)fl!iic t . ±iB<?)«tgffit:'ios«fioi-.< 

VV^^com^ifi7m^ixX\^h, 
[0007] Sakamoto i^<7)*BIf#ftS^4 , 9 2 
5. 4 4 5-^(4, Jt!|SWMv^*«:g|5^i:lt!Re^^Jitt<7) 

hi>mL^mfti^^h. 2oOg5^*»^>^S^M H 

^ *>^^^< i: ^-:^«0§B^i-(4, *33¥tt#JR«m^^>«« 
4 9—5 8% (M^ ( a tm) ) £7)- -y^;U$: 
-ttfN i -T i ^^j:ii(r)^m<^nfAifi^m.^h.X\i^h 

iiK ^icnm^X'ii. ^-xx-^^ vt-^iv^^-^^i v<r> 

r^coim^ifi 1 o-cjiiiTT'^^i. N i - T i ^±m^ 

ic>2 0"C-C^<T{4^^>^».^j fc^^TV^S)!^. Aflcco 
«s^(4aS*«J 3 7 "CT-ib ■& . 

[ 0 0 0 8 ] N i -T i tSPtt-^^i: R-ffifig^r^fi-r^ 

T{4. W091/15152^ (Sahatjiant>, Boston Scientific 
Corp.^*) iyihi>, ^<r>m^ii. N i - T 

i.. vio^-f ro*i5¥i4-^#i4, \mmz\i.. wmm-^ 
±<7)-( yzf-y h^t'm:L^£ifhm^\.ziix^^\^mM-t 
cttcioTSSit^ixs. m§rc<^m-fiiimx'\t. ^ 

coJ:^^rte5*14«t4{4:t-^r:?--f Mg^affltcfev^T* 

>f h ( S I M) iS^^tSS:M-ri>, flfe^rT{4. C:<0^ 
^titz^m^ztm^ixtzij^ FV'f^(4. ?l&©f LX 
g<7)^l; jDf^ $:S(t^ V ^ i: $ ixT V ^ § , V ^«4ffiiaT' 

OS. ■^$rl49'C (300* F) J: 0 t+^fKatC 

m^^h^t^mm^z^h. zco^mrn^i. a^^w 

[ 0 0 0 9 1 3|tKFRf«=|g4 , 6 6 5. 9 0 6^{4. 

(7)Wj:hmmmmz^{i^i^^mmbLx. ^x^-fym^-? 
)Vn-y^^ h ( s \M) ^±<r>mmi:9m.Lx\<^^> -e 

hb^fiX\^h. 

[0010] Sugi ta 4>cO*ll#f^|g4 ,969. 

8 9o-f-{4. mmt^^±miifs.'omitz^Pfi^^ 

46c7)?g(^A#^S2r^-r S X? x-xvK^gBt LT 
[0011] Stic eiO*ll!»FFlg4 . 984. 58 
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zco^commti^mmii, mmi& (rf) 

3 6 1 4 5 r t co^cote#iajg^*-r ?>-^^i:'S> ^ . 
3 6'c t^^ois^^ii. Am(omSiX'h^^ti)^hm^^ 

tvtc, 4 5x:(i. ^tiX*)lS^X'(r>mi^X'ii. 

[0012] Ainplatz^>C07H:|l#ltlM,991.602-^{4, - 

fssim^mtxm.mti'M--x'$)*) . mmzm^-^xi"- 

y<~mmz^^'^Xto'0. ^LX^tii^^^co^^izi:'- 

~TJi'im'yxissL^^^^^{zmi}^Lni>xoi,zmii 

l.znX-tht^mihhm\.z^->tzm^^ L^#^l^J: 0 
V -^-^^tc^A-ii/:: -7 ^ -^3 ^ ;W4Mi t < ^ v ^ j: 

h^:fjmTii^mx'ti &zt^±<7mLx\^^\^. 

[0013] N i -T i -^^^m^^tz. %f]<r>:^f—'rfl- 
fj4 H y-^ Y a m a u c h i h(r>^m?^sfW> 5 . 

069. 2 26-f-lCi5S5:?itTV^i.. Yamauch i 
^>(4, ^)^»O^S:$^>tC-gr^-ri.N i -Ti-^^^ffl 

i:, *l78 0'C5|^-C'C7)nr^?:^^-fiigg|5-fe^'>-H>'S:-^ 
i-i. i ^(C, ftJ4 0 0-C*-ib 5 0 O-CcOiaSTMS? 

ixh. ^mx\i. ^w>^<7)?).ifiso'c^<r>i§,^x' 

[00141 Sagae<i>(^*IBWilFlg5. 171. 3 

i}^i=^w.^'rf^wm^z-siim.ifim^-t^xo\,zmk 

>'{4I!>5 — 7 k z/mm^OM^f^l^ (yield s 
tress) SrWL, YV ^ ^(^^W^-^tiitt^ 1 1 
-1 2 k g/mm20|^{^t5:^3$r*-r^. 

[00151 w^^m^JM^ms^Q . 515. 201- 



C:i:{4^$ixTv^^ri^. 

[0016] ©:!m:^lt<i>^^$|im0.519.604-A2-^tPI« 
3r{4r5 -y ^<?DSJ^(jacket) r ^ ^-^^^ 

it. -eo-a5^{4!i*it'c$>o». ^Lxm<r>-mf\,t 

[ 0 0 1 7 1 N i -T i ^<r>mit. *ffl!|fl^lS3 . 1 
74, 851 -f-, m3. 351, 4 6 3-f-, tJit^m 
3. 7 53, 7 0 0^{craS^SiXTV^?.. 
[00 181 

[00 1 9 1 ta!*iO^'-f HV'f^{4. -etO^i^ ^fccklX 

[00201 *«Hfl{4. afmtw^<0j>ofeta£5fe<0;{f 
[002 1] 

\iif.n'^^nx'mm-h<r>{zm\^fzii^ Hv-r^-fe^i^g 

[0022] wmts:mmw,zii\rT:\t^ imm.^(r> 
[00231 wmt£:^mm\.ziy\\x\t. ±fsm;^^<o 

I^tt-^t4-^y-yw?:-^tf. 
[0024] fiTi'5:l|{fe.«-tt{::fcurJ4, limgi^^<r> 
S®1t-^^t4- 5300±700k g/c ( 7 5ksi 
± 1 Oksi ) <7)U P , 3%t/-r^^T1ffl^$#l.3t 18 0 0 
±530kg/cm2 ( 2 5±7. 5ksi ) iOLP, fci 

i/exv^-f^t x'm:h - wr^mmiza i si^s <x7t 

0 . 2 5 %*^OR S $: :&-ri. . 

[00251 ism^j:mmmizi5\.^xii. ±iesi2-fe^ 
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[0026] nm^j:mmmizti\,^xii. iMmaL-t^ 
[0027] »js^^sfe®«tcfco-c{i. umiiL-fzi^ 
[0028] nm^xmmm^ziiK^x\t. isismL^^ 
[0029] iim^j:mmmmzii\^x\i. ±iB«<4-b^ 

3 y\i.. 5300±700k g/c ( 7 5ksi ± 1 

Oksi ) COU P , 3%U'f^X'mM^in.fz 1 8 0 0 ± 5 
30kg/cm2 ( 2 5±7. 5ksi) COLP, fcj:t>'6 

[0030] ifPS'Sr^m^^fciSV^Tti. ±!B^^ F V 

[0031] »5g:5:||Sfe®«tci3V^T(4, ±fefe-&« 

[0032] ifS^^Sfefll«tci3V^T{i. ±ia^-^« 
ti. ^^Jx-^vy^v-y i'V—ht.tz\,±r^')^\^9 y^: 

[0033] nm^j:mmm\,zi5\^x^i. mm-^m 
^'j'^v^yxm. ^Lxmm5\fli^z\^i)^'^x^ 

[00341 im^j:mmm^z^\-^x\i. ±iB;K'j 
[00351 im^j:mtmmiz}s\,^xii. iiim^it^ 

h7Xf-L'>-^lj3-;UqE:y t^^') T9^)V—h. 

'th=tjr)vzii^i^ii^^)j^^vyy')zi-)\^^y (;>< 

Ti7'JU-h'Sri:0;K'Jx^U->'>?'U3-;l^T^"J 
U— h ; 2-h Ha^i^x^;Pj<:J'^'i;u~h. 

— h 'Jyp : T^' *J)VT^ Yi^'^iv-ruj^yxii'H-^yW.ii 
V— , -b/l^o— ^, ^f-z^-t/l^n— X, xf-/H:;Pn— 



[0037] »^^:ll)IS®«(cfct^T(i, IW^^m 
i^JgvN'U'^A. HH-ftt'XV^!.. MKt';?.^^. ^ 

[0038] i^m^j:mimm.^z^\^x\i, ±!E>y-f ^"7 

^ -V-b^i^ g y\,i^ ^-f— f-yUi/— ^ (sheath) 
[00 39] *^Bflti. ij^YV^^^zmL.nt.L< 

-t^N i -T i^^xhhm^'&^±-b-^wt:>ix%i> . 
'r^<^§mi3i6%cou-r;^tx'mM^tifzt^ . --H<r> 

W)-1}--f^<ryT'7 h-*<*?>5 300±700k g/c 
m2 ( 7 5 ± 1 Oksi ) X'M . h 0-'-H(r>^-h-U-f?^ 
8 0 0±530kg/cm2 (25±7. 
5lcsi) (#^3%<0t>-rATS!l^) -CfeS. 

[0040] *^BJ<7)^-^ Y'y^^aym^Kzm.t, Lv^^^ 
^i^^y-^^-th^^-^v^^^'^i.x^^h. ^cna^Y 

V^f-VtiS^tC. 1 ± 1 0-«iO«'tv^S-*Lf#S. 

sg-fe^'i^a y{i. -ftae^jWi. &ij'^mt(r>hh-ti:^i^ 

syXh'O. ■etT-eo*${i^^^:< tt^«7 3cin-CS) 

■g.. a*t<«i. "5l^fi<7)S>-g.^fi^-iri?x3y<±. 35 
iW^fcx-^'N'-J^t^rO. ^Lxa-f/ur-^yroiz 

^y^^rcm&mz^iDmiiL^m^izxmm^tix^^^. 
fzii::i-7-^y^tfzm. >Ny^#{tKJ:ors<a5fess 

[0041] ;<7x-Tr;l/^ieSril0gl[{t-5fE:>32:Sy>* 

v^Ccot, ^0-?-trziii&(r)ttmx'o-y- ^ y^^ix 
#1.. j0?ttt-ifJ-7-{i, nr^-f^S^cti ( t 

i e ) J m<^±izmmmm^ti%h. m^mii. mm 

W^ivtzi-a.-ytfziiy'^x-7im'^xh^'^i>*\ 
i>L<ii. mm^ttm<7)mm^-y-^yy, xyu-a 
>s y-zt-tzimMxrv-^-f >s yyxhm^ 

[0042] ^^^mcTtij'^ vy^ arcomsp^ 
tnid^cox o^jiS^^ r(r>mm-^-^±x'h o . lt 

J:'9i£{a:*ri«n<oioin:«^co-b^s^2y*<, mt 
{f, x-fyuxilcov-f-^'ifcJia-y ^^.f-yu-x^ 

^^-y^j:t'<r)%imtimttziimm-i^^tjio^j:m-^ 
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10 0 4 3] li^mmf}^ K v>f ^r^i. nrosiaastii- 
[0 04 53 *i&Bg(i4/i, fiA Kv-f^^rt, ma 

a ^> ffM $ ii S X - x;WSS $r S-^-r -g. . 
[0046] 

>f Yv^^a^m^msmx'hh. hv^^ (i o 

0) Ji, Tie^O-^^c^, ^Wl!Lcr>hhY)V9-^^tii^^ 

0. -e LT-eo^ft«5. mWWi:*-?5 Ocmh 3 0 0cm 
t(rmxhh. ififir-b^v-g:^ ( 1 02 ) ^*L< 

mSa. *«J0. 0 2 5cm (0.0 1 O^yf-) *>f> 

0. 0 64 cm ( 0.0 2 5-f y^) T'S)*?, iifiL< 
(40. 025cm (0.0 1 0-<y^) *-^>0. 04 6 
cm (0.0 IB-fy^) T'fcS, JtSSfi<)J:0nrMtt<7) 
ib-^Sfi-fe^i^g y ( 1 04 ) *\ HV-f^ ( 1 0 
0 ) <r>W^^<r> 3 cm*^ <b 3 0 c^XlXzhfz -> X Wlf^h . 
't'S-b^'i^ay (106) *>'^¥l£U#l>. Cc7)4'H-fe:J' 

<r)2-o<r>^^<nm^cr)^<^^^X't>h. f^ra-fe^vHy 
( 1 0 6 ) 3i^«t^7^-^^-J^m:'3:0^f I.**, # 
iSrc7)7^-y N-tt-b ^i^ayhLK (iitgc^^S^ ^ -fe ^ 

^mSA^'^m^^Wt-g., ft'^-fe^ V3 y ( 1 0 6 ) *< 

(10 8) (Cj.<i>ill.<t ptCit!S*»W4>it|,. Y 
(100) Oiifi-ferJ'S^ay ( 1 04) Ji, ft^ 
Wtcti, ^^A-xr (110), fflt-^V^^n^yt- 
(112), j^itXysyy^ttj^^ (114) i^-t 

ai^^^^^n^f ;u ( 1 1 2 ) wmm^m^^x' 

•yr ( 1 1 0 ) Klt^^SiittT'i) 0'^. 



^'f-Vfra l)lSo^(C3->f;l.' (112) OfiaS- 

y^^cOjfifi-fe^i/g >- (102) . ctJ^-fe^v-ay 
(106) fcit^Sfir-fe^'vsy (104) cO^giJi/v: 

(4-a3{4. r^')'?-Mm<nim\^m ( 1 1 6) rn-T-f 

tion) t/iJi-fe^'v- 3 y (section) 2rWt, Z-CTiHA HV 
[0047] I12<4, ifW%z^ h'^-^^Xhhi]'^ Y 

mmttziimm^h^j:i>. mz. m^m:^'^ kv^^ 
( 1 4 0 ) mtii. mm^^Tyi-xm. ttcHJif 

's^icDmmx'm.m^rih^^<7)X 0 =5rs®tt-^**><b:5rs 

/J^itSiOf- JL— 7*<50-b ^' 3 y-cj) ^ 3 y 

(14 2) t^hm^^tlh . dt y ^-ttlSS (cove 
rings) h<r^'J'?-'m^Uti^-t^im 
tt-^^ 'J .-If yl=«^ffi^ ( b r a i d ) O J: d ^I^^IS 
^frt^/cS^Hr^, 'S««0ig{a-fe:?i^3y (142) 
{4, ^Ny:J^#»tiJt{4-^irV#tti,L<{4^-&a5 ( 1 4 
4) tcT-i-iix^«^tCjat7tfl!jiO«-^:^rSCJ;'5T, 
m-^SL;^'-! K'7^-\rr-byy'J (14 0) com^f* 
t^TtT<Sfi-fe^'>'3 y (146) (::JXO#lt^>^tl., 
j£{a-b^'>'3y ( 142) {4, ^(OithrilrZ^ x^yv 
xmcr>X'!)ti:nmiJ^t:>-^£hS^- ( s o l i d ) O y K. 

^tz\,immMmw.-^wx'hm%h . ij^-^ivr^v 

(14 0) amSL^IS^ ( 1 4 8 ) (4. *aBifBI«4' 

x;l^r-by7''J{4. ma=S:^>lf. .1t'J-7-«m'3-r 
y^-$ii#l> (15 0). 
[0048] 03(4, WSL^^'^bV (104) tJil^ 

'pm't^i- 3 y ( 1 0 6 ) i7)a{a^c7)-iisg®«$:^-r 

-(116) T'S15^6<)t;3-x-f y^$ix, -?-LTS{>i 
^igl35«7)7^->'N'-SP^±(c{4gtt^m3-x >f y:5^ ( 1 
18) *<^$ixSii:*%$ixl.. ^^tt^)S(4, ±^ 

OVNy^^#{tt^v^««*^<i>StffL^S, 5feSSSPt»* 

S(i*^^^3ie3'f/l' (112) iOn 
>f /W4, ^Ny:5^Wt«-^«i5 (114) tci D-ec^msffi 
«r|5B^>ix, ^LT ( 1 1 0) tctJ^^T, /f-i H'7>f-VO 

ftStlS^Sjattn'f/P (112) 
(4, y°y^-r, ?^^V^J^, Di^n^A, ^, fcJ: 

wm,z\i. r7^-^i:^^'-4<0^'y:/;^.-ry€:#* 
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[ 0 0 4 9 ] [I4{i, i!f.W9i(r>iiA YVA'^om.^'z^ 

> ( 1 0 4 ) m^cnmmmmi^-fU'jt'mmx'h 

{i, ^N>-yjg^^ (114) lcJ;'3T2oco-fc::?'i^3>' 
tc^*>ilTV^|>jfifix-VN-a5i)- (12 0) ii^T^- 
^N-as^ (12 2), Jo iVl^-lSf^m (124) 
€:#1--g.. ^<^SfiWfe«8a5 (124) Ol^itgti:. ft 
ae<)tc;{i|^70 . 005cm (0.002>f>-f-) i:0. 
0 1cm (0.0 0 5-f yf-) ^i7)raT'J)0, lif*U< 
ti*^0. 0 0 8cm (0.0 03-^ Vf-) T'^>0^f-i>. 

^^^ia^SSP (124) <r>^%\i^ Kim 1cm 
t5cmtcr>mX'$)'0. X*)1tftL<im2cmX'h^ . t 

i)-L, i^-m^m^ii, M>'^-jf-^ (128) b^^y 
ip'm^^ (114) t(r>m<7)\imcod'-^j:< 1 1*<72 5% 
iziytz^xm/^. iKom-m.^^ii. mmiir-mi^ 

m-b^J'xay (104) ±i^cr,^^ii, MtLKim 
2 0cini: 5Ocint<7)0-C'<bO, if ^ t< (i*«;2 ScnT^fe 
i>« Ky-^-\'3rc0j£{4T— ^-N-gP^ ( 1 20 ) C7) 
fc^ti. f<C*Wfc{S. mo. 01cm(0.005'f 
y^) i:0. 05 1cm (0.0 2 0>f>-^) tcomX' 
*>0, *f*L<(4,.*<70. 025cm (O.OlO-fy 

^) x'hh. mia-y--^-^-^^ (12 2) 

SSSC ( 1 24 ) mtz, y^ ( 1 1 

8) tmzm^^til, dcoStt^JRa-x-f ^i/ (1 

18) (i. mm<7)m&izx&iti:^*)M^i:mii'r-y<- 

gp^ ( 1 2 2 ) nxx/^im^m (12 4) *^^-r-?. 

'7>f-\'3'f;l' ( 1 1 2) ti. f^y-fm^^ ( 1 14 ) t' 
-e^om^^RB'^^t, -etT^gPdr^-yT ( 1 1 0 ) -C 
^<^m&.^i:m{^flh. ^^^x 'yy° ( 1 1 0 ) (i, ^ 
]R14'JjK>' (126) \.zi.-yX, ii^ h'V^^tCjl^$ 
ns. 'J;^^ ( 1 26) X^^yUXJH. 

-en h o-^^ , J) s V ^{i^Mtt-C'^> 0 m^i,zy^yynii 

$il^ft!l««m»ii>ft^m#-5). •J.-KV ( 1 26) (1, 

sgas^-vvr (110) *SiBBv^y>f-^'n'f;u (i i 2) 

12) tiiUHA H'7-f-\r«oa{Si-fei?i^3>' (104) 
<^Sfi5t^ (12 4) \,Z/syym-^ ( 1 2 8 ) ttJ 

[0 0 5 0] ia5AfcJ;L^5B(S, ^y-f h''7-f^ ( 1 0 

0 ) <7)m-fe^'>- 3 y ( 1 0 4 ) <7). $ h\,z%\\(r>z^%m 
^^^^)I5^^BlffillT'$)l). isuv-f-v^-f ;u ( 1 1 2 ) 

ti, (112) SrriTV-^^ijiU^SigP^A' -yT 

(110) Wi-&-r&--K'J-?-g»«c (136) T'lS^, 
it^, ■eL-C$'i>tC, -'Ny^rg^ (1 28) tCioT 



(±, HV-f^c^gSia-b^'v-a y (104) (i, ^'b 
t;. (13 6) l=^L.rJ5{2:^f6l(:J)S 

T-VN-^^ ( 1 2 0 ) i: . ;tf ij -^-tmW (13 6) 

icWLrm:^ri6](c?)i.f— ^N-gp^ (i 2 2 ) tS:* 

•r-i.. m{i-b^> 3y (104) JiSfc, je:«i35i:. 

(13 2) tC<i;oTH^mtl./W5SC:}}- 
(130) i^cfi r^-yr^aSj i^^h, rtgPn^/U 

( 1 32) (J. ^ff^L<(iy^yrf=t^tL■«^>■r<. 

< imwiWiT^mm^x'h^mwj:±mmtmt-(^i^i^ti 

mx'hh, ^-y^'^ ( 1 3 0 ) ^iWzih(r>\-:>(n:fjm 

{i, ^"/^mznLxmmmzhhii-i Fv>f-^ ( 1 

34) om^:}i-&¥ffl-ftt, ^<^m^%(^iX^X^- 

H ( 1 3 4 ) *it{s^njg8itffi-c-«i^< . tf v^Knm 
<m^iz^£hXo\.zth^tx'hi>. msBi^z 

x'hh. ±M(omimmzhhXoi<z, m^^^-vr 

( 1 1 0 ) ti, ifeJRtty 5Ky ( 1 2 6 ) tcj: ->T;<r-f K 
V-f^tcH^^n^. J^y-f^^U ( 1 28 ) {i, ij'A 
Hr7^-Vr^TS:rtSS^>■^i-^«3-^/^ (132) icSS^ 
-eo^-fyP ( 1 3 2) iJ4-Cy ( 1 2 6 ) Sr:rt-L 
TJggP^-v >yr (110) ?:@^t, ■5-LT$'i>tC. 9V 
^<7ym\-^V^^^A)V (112) ?:llS-r-l.« 

{±, ^^fcti^Ny^Wft-c^^c^^y-f Hv^^w^fci 
offifflLit*^. #^^^ri^ET-^)S. f^yym-^mi. fj 
A Yv-i^^kz^-th'Simtttx^. L*»L, nu^^)v 

(13 2) , 'J^'y ( 1 2 6 ) Jo J:Z/?h^c7)$HV^V-f ■\' 
rj-f ;K 1 1 2 ) ti-f^T. #— «0— fli-fbi- -y h i; L 

[005 1 ] ll5AJoJ:l/5Btc:MLTiem§ix-l>IIM 

')if^y(mmt, ^<r>mvsm,zwL.x\^h . 

[00 52] l26AJoJ:t/f6B{j, *^hJc7);^t=— x;U 

r'cyr^}c^^^<niTmM9\^^y (i 7 0) axxf 
y {17 2) iOgp^oas^ififfiiif-^-r, 
06AJoJ;l^6B-CS^$ix^^Wc:i3i'^T, r;rJ±, 

mtiimi-^fzMz. ^mt^ixfzm^ o^ny ( 1 1 

6) (06 A) *;t{i3-<;K 1 78) (06 6) 
r±tciEa$il&, ?<^>(c, 3r (1 74 ) 
imit-^^cri^Kli. nizmimT-mm^X'lt^j:^^c^ 
X\ EepA^';<f-< h'V'f-Vr-try7'UfiOaj[gSrJ;0^<<^ 
m^mmX'^i>XoiZ. U;Ky ( l 76) i7^^{±rj>f;U 
( 1 7 8 ) fc^ L.T»lt8l^S3Stt«iB|$rfieffl-r ^ b 
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f)^U£Umt t\>K m^,. VJt(y (17 6) itzii^ 
;K 1 7 8 ) Ay—T>\^r-tyy'^J(7)mm:^^ 
3&^4>2 5--3 5cm»L';.i,J;^tC (a-Ul- (112) t 

>f;K 1 1 2) ^tl^mtf^. 1 0cm>{i»^C:^>iT-<0;R 

(178) (cfcV^-C. ma^-^il- (112) J:Oi>/h$ 

[ 0 0 5 3 ] 'J *B3*iB«4'^0SiJcO® 

l±.mtL<ii, m^t/^O. 001cm (0.0005 
■^yf-)bO. 0 0 5cm (0.0 02>fyf-) i:<7)|a 
f$)0. -eLT*a*^0. 005cm(0.00 2'f>- 
to. 030cm(0.012'f>'^) tco^-C* 

T^yfi, ;f§*>-0. 0019cm (0. 00075'f>' 
f-)*^^0. 0 0 3cm (0.00 1-fi^^) 

-e LTitSJ&^'O . 008cm (0. 003^ >-f-)*> 
^>0. 0 1cm (0.00 S-f^-f-) T'*0#S« 
[0 0 54] $^>t. 2^f|Bfl*^>{i, FV-^A-uT 

m^^x zi-T" ^ y^^^ztifi (OTtciOi¥«it#^ 

(18 0) !:Offl;^-&i3-li:{4, 4'^-fe:J' 3 yttSSW 
(17 6) tiitf (178) irm-yxmm^ii^b LX 

[00 55] 127(4. y ^ =7:^yhaT (f i 1 ame 
ntary core) {175)j!)>\ ^(TiJ: OSfi^O 

ft-Sar ( 1 7 5 ) (4, Xx>'l':^^*»'b=5:-:>T<r>Tt 
ckt^L. i/::(4*Bj$i#tt,c7)SiJo@imT'a^7tl«5H4-^ 
^cop*><7)i-p*»ib^->Tt^Ti>iv^, <xv»t:\ 3r 
( 1 7 5 ) J4, iftt^mttiia;^^ (177) ■c'ii'^^< t 

77) (4, MtL<ii. =?r (1 7 5) lc?{JoTSIl«r 

*>(fc. irdmmi^co--m^^m^tx'mmmz(7)\^ 
•tiii)^x\ mm^ittzii^synzx^ . i>h\>^immz 



i 0 . nr ( 1 7 5 ) izm-^-th , stas Lv>iiffl;^i^ 

( 1 77) (4, mUZ^^tl. ^LXm-V--f XCOU:^ 

y^^-thtK :io:>mi^Mi^<7yXo\<zm^^ixh'im 

±l:*iJIS$itS<^{4. Si^WtctJ^^ii^ 

-^'tcJai ^>itS^# BtSicjDx l>iOli:tt-C'^S . 
[0056] *^BJi;iJV^-CR^6<)tC^ffl'5:«iffl^{4. 

m^im^^ixxm (^^^h-h. b^h-hio) , ^Lxn 
0 o^^{4sij:^r6]ic^ # #(t 'bixT \^h. vrnm^swrn. 

Mi. 8ffl*^^> 1 6fflo'j'try*^^^o#-l.c Siffi^ 
{4. #-oe.y^S::&L#, fll^g^T'S>l.'J;J^y<7)A 
JK(4^Acr)Wfct^LTi!l^$ixTi5 0, $)I.VM4iSia 
^(4 . W^ih-crM^z^ -? "C mtt -& t° -y ^ ^ W t f#S . 
*iffl;^(4 , >f H «? 3 T i: IsiSo-^-'f Xco v >- H U 

{iiftt'&cO^rRJbC/ii^iC. -eiO^>-H Wl^±T3 4 O'C 
(650* F) *»/?,400'C (750' F) (J^a^-C'l 
Bt^*)1l(aportion of an hour)S^3&Hc2^a$m# 

[0057 } iffiffl;^^ ( 1 7 7 ) (4. Wm.^tV^j:\'^i}^tfz 
{4§ 'bt:jDli!aa$ix=5r{tix<4. 3i^{4jl4i5l> i: 
hLX\.^h. u-^jyy ( ro 1 ling). 
>'ir ( s and i ng) , ^fc(4^5-<>'7-'-f ( g 

r i n d i n g ) c^i a tc^mifi. mmx'htiXi. m&. 

^<^mm^m(:>-h^\,z'rhfzib{,zm\^(yix^^h. 

7 7 ) co^haffl3!)«f&^,*»(c$fLT o fc^r**-?) d i: . 

^mic^mfj^x-m^Ltcm^m (179) ^si^^Tis 

0 . ^ LX^-^m (17 9) «Oi'HiIlcBea$ixfcm?ktt 

^'J-^-ScojSJI^*^^. M7K14'try-?-S{4. ^ct) 
S*<ft^6<j tct 4^t- #'T 1. 1 V ^ OT\ llM±tc{4^ $ 
^iTl^^i''. fe-^S (17 9) fcJ:l/-€-£73Mii60^S 
5KU-7-Jil4. J: DifiGcO-b^ g >'±<0)i (18 1) 

ti5it«^*-4>'5r0»-i. |HItT'^>s^^^M{4^ 

V^) , 

[0058] 08{4. ^Wn<r>^^ K'7>f-\'lctJ{t^4' 

3 >-*M 1 9 0 ) i 3^r->'N'-4/c-t:^'>-3 

*\ "T-J^-t^^^ (19 0) C7)iff(S]r^lCtJU-C*-«tC 

js$:fiy#-r«.^i6t:. -e^oiea^tc^ ( 1 9 2 ) ^ristt 
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100 59] jy-^ h'y^^ar 

c m*^^> 3 0 0 c mfj) D . f^^Wt^ti. *<J 1 0 0 c m 
i: 20 0cm t COST'S* UiUi. i]^-r-iV(nm 

r-feyy 'JcoWJi**, *ll|!Hfff^4 . 7 3 9. 7 6 S-t 
[0060] hh'm.'^^^. *f(CN i -T i ^^(i. Jfil 

;y-f KV-f ^&figffl-r^ESli{±. r/SM (fee 
riiia^ (wh i p) J -T^i^*), X?'^ 

undness)j (!^lC4'f3-fe:^'i^3 >) **^)<7)jg]^ 

[006 1] ^^^fi(^iJA F V'f ^Cfigffl^ix^W^^f 

%m^W.3, 174, 851-^,^3. 351, 46 3-f- 
fcil^l^3, 7 5 3, 7 0 0#S:#,^.coc:i:. Lj&^L. 
*ll?tl^m3 , 7 5 3. 70 0^{4. 

hMS1ijt*^4.fS:>3i^f6v/i^x>'-9-'f h (SIM) 

-rT'(cifj|6$ixTi3'9, '?-LT-2 O'Ct 3 0°Ct 
[00 6 2] C:n<i><0^^(4. -Hj5:*3jWROI^3&»ilS 



m.mmiS.(nih-fMzii\^X $ ;t t> . {Ji: 
^SriiOfttt^t , iatix (k i nk) t.fz\i.fzio?i-<r> 

■r, Wik(nx^yvxmiS^Yv^\\,zVa<~hk.. ifli«= 

-e L.xm^k<^ii^~^M^m-hwm:^m-h . 
[ 0 0 6 3 ] Hy^^(4. ^e<ja5mc[ia*^-?Tjfli'i= 

i^^iiBai-sratc. m^<tzhA,ti^, nmLti*)U^ 

fz^A.-ram^%^Mm^(mmryjt^mzxf\. 

hh^ltifi^x^^'^fx.fz. f}^ YV^^cr^^^U% (H 
ICOI 06 ) Srffi'C^l ± 1 Q-Hzms^h^tX'. i] 

^ YVA^\,ZT!^-otz^'m<7^mzii\^x. ^<mmx'<^v 

[00641 fi^B**ffiffl«1'<7)7 ^ - hVN' y 9 5r^«gfc 

ijmmx'h hzt ifii>i}^->t: . M 9 (T^mn - ih-r^m^z 

^^1XhXo*j:m-n-U'f?^U^{z^\^X. l^jy^yh 
-(upper plateau) (UP) (CT;ttf, 6 

%tA-r;^T'*)l.^, l1;3%tA-r;^^coi:i^T'Sy^$ix 
0(t'ra^tfcV%-C^^>ixSje:*JJ4, 53 00kg/ 
c m2 ( 7 5ksi ) ( 1 T:^>f 0 1 0 0 O^KV K ) 
±7 0 0kg/cm2 ( 1 Oksi) OliH. J:0»4L< 
(4. 5 3 0 0k g/c m2 ( 7 5ksi ) ±4 0 0 k g/c 
m2 ( 5ksi) «^ffiHtC*>l>^#-Cfcl., $4>tC, Z<rm 
. T^fT 5 h - ( 1 ower pi ateau) (LP) ^04'^^.^: 
ii\>^Xm^^i^fz. 1 800±530kg/cmM2 
5±7.5ksi) . X*)ntL<lt. 1400±180k 
g/c mi (20 + 2. 5ksi ) OT:trr 7 h-^^^ 

m^Ur^ ( R S ) L . (6 %U-r^t ■Cf5:^3^*> 
tt, mttin^) , J:0ffiL<«f«70. 1 5%UlTO 

[0065] CcOfiTi^**m, SJPi: L.-C{4. 5 0 . 
6%±0. 2%iON i i:, S^^tiT iT'$>^. -^^(i. 
O, C. i/c^4N<7)V^-m*»<01 OOTJIIIOI-JSOO 
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nea 1 ed) . 3\^Wi£^tlh. 

[00661 ^i^izmmi-t t , 09ti, ±ieco«^<7) 

Etcio (t s -en (:> (r>m^m.i^Lx V , m-^ifi^mf:z 
mA<^^yrMztwx,(3ix^^. h*^^, 

v;Wx>"9-'f h'ViOffi^^t** ( b ) cot C: ^Xitht h t 
X\ U-f^l±Mm±. (a) t,Zi3\^XitmLX\^^. ± 
:^r5 h- ( U P ) Tii, tBltlA^'jD^^-?. hftlc^ASri 
Jp^^^;l.r>"9--< hffli:^c<4Jic:-:^)IS 
%-'7)l^7-y^y( h (SIM) <?)J^^cO|BItw#i. /bit 

-i., ns^^ttmrnm^z^T-thb. m:fj-iM'^<r>m^ 

{4(c) (CfcV^TSt/itfi?iJramCjS^< . t>-f^*»'6% 
P) {4, 0%t>-r;^i:6%tA-f;^ii:<?)Sc7)4'^. f^r 

^timimt^-^. mtit. 7%tLtc^. (u 

P) fcit/ (LP) <^i!l^ffi{4, 3. S%tz^j:hZtifi 

[00673 u pm.cnm^'^timii. nmz^m'^h o , 
LT m^vmzmixfz v tv^ '^m^'^mz-thn^ v v 

(straightness) j \,Z'0\^X\i.. ^'^Wj: 
\j<r>\,zts:h . ®V^LP<ii:^ttiSv^UP<iS:*-ri>;^''-^ 
H "7 -< -^{4*tt: i: (4=5: ^>=5r»' ^ CI i: . :Lith(r>i^ 

^CfigV^(C<V^. •r^t)*>. ijA HV-f-V-ti. HI 

lt/iaOt7)rax^./l.:^'-$:^;c-C. -?■L.T■?■ 



m^'thm.x^'^mmx'ihh, ±fe«oj:o^rup<t^w 

[0068] ^/^tc, 'e<7)±]SV'>LPfl$r^-r-2.W4{4 
KE^{4^^>^v\ LPffl$rT(fl.^^tcJ:0, H 

^WmM'^ixXm^^TX'^^<^j:h. L*-t, LPffi 
^Wii^'l>fc , A^^{4^)I.A>'M:tMi5 ( t a c t i 1 
e r e s p o n s e ) (C^LV^^W •^tC^-:)'C 

d . -enii. m^Mz. ^ ^m^ ( v a g u 

e ) J t LJt rx— roi (soupy) j SfSfeSr 

jilt, SEtt, iiJ;V*ffl^fel!^SJC*^#^>iX'&. 
[00691 ±eo?^@l/-r;^i^Ofi(4. ;<f-f FV^T -^t 

i ^=5:. $ i,=5:ttii{4 rffig ( s e t ) j ^td,mm: 

[00701 ( mm ) i: t . \Xf<^MZ7v^^ix 

N i 5 0.6%i:aO*>T i , -eLTitSA^O. 3 
3cm(0.13>f>'^), 0. 41cin(0.16'fy 

^) tT'cJiO. 4 6 cm (0.1 8-f i^f-) T'i5'I.HJlE 
<7)N i -T i -^^V^-V'IC. Si&T-|jS^J$r*^ttfvr. 
^-^t. ili^iaJS, RS. UPt>J:t^LPc7)ffl^aiSt 

ifmmj&<^'&m(^timm^^^^z-thtL^\.z^fikx 

[007 11 
[«11 
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1 U.aAi-.iiiol. iDcitiitflli 

i Sjiecisl Ictil^ Inc. J:^) ICS 

3 Siape letal Uloyc {iiaJ:9SE 

4 »• jI»T»T>-T./r LfcO. r{r«t4U-, Fuji Tenmok Inc. * -Jittt 

5 ITU9«>S 

E Ictiil TekJc»)miS 



[00721 Z.1xt><ri^—9\t. ^^\,Zi. ^Vf-hfltz 



[0 07 31 >y>f KV'f-VaT^-x-* 
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[00 74] a-f-^y^mA 
±IB<7) XoiZ. K V -^n TcOii'-^ < t 

--K'jXyPity ; ;K»j7;l^:tO;>{7-.-i<>' (TEFLON^ 

>f >\ .-Jfijx;^f-;i^ (■^^o>' (NYLON) (Sllffi^) m 

Ui. PEBAX) ^i:<7)'?-il'^>c7)3;KUv-, '5ri:<7)*Jt4 

'mzi: ^mmza-^4>'^^i\Mh. 
[ 0 0 7 5 ] ;5 -f K'7>f -^^j£fi[gP^^T'±ific7)ck ^ ^rri 

^. K y -^±{c«>!f \.zm.t^ixfz ^ -^^ y ^'<7)<b 

[00 7 6] Tjr-f Hv-f-vnTJi^^c. xf-ixy^r^-y- 
>f YUXl/^coX ^mmtcnW;^ ; 2-b'^;i^f'; 
y ; N-t'x;Hfaij ; h^i^hux^uy 

>Jx^^yi/ij3-;U^y (;^^) T^yi^-S^ra-g- 
-rs^yryi^a^i^'-K'Jx^wy^^U^-yp^y (^ 

9) r9')l^—V^j: t'CD^tf U x^ y ^' U r? -yPT ^ U 
l^-b ; 2-h Ko^^-x^;W;<^':7y Ix-b, ;?'U-fe 

'J 'J b ^ }£(7^^o^wm.r-9 V u-h ,r 

X h "J ; 'J 1VT 5 ^lVT'CinyX}Vit^vmii 

if-^^ly :A^)V^)Vn—7.^ >'ryx^;Hr;Uo— X. -fe 

X, '^^f-y. TSn^^-f-y. r^L-^'y^^ is^yg? 
Jg'syN-U y<<:i:'0.i^'J-9--7;<^^-f H ; il?J<v^>f VWj: 

7Ktt>-K 'J v--C'^i'^=5:< )l h^^{,zwm:i\.^h . 

- 1 1 < « ^ y r A n -if 'J !> . S) v ^ 

-T^-f y:/(CfflV^T$^tcS-^$-ti:Ti,J:^\ tV^ 
LTJi, x^l^y^df-y-^f H : 2-b'x;wtr'J 
-y'y ; N-b'xyl.troU Yvti:hXf\iZr9^)lV^iiXlf 

[0077] $ ni^tLfza^O^-<mAiiti}K 



(4. x^b-y. T^\fuy. x^uy. x^uym^ 
ft, r;U^;P;'<:J':? 'J U— t'x;w^o7-< t- 
UT'y^o^-fK, ^^'^"JoxhU;K iJil/t'xyP 
r-bf— h*^W'^>/X'i.. x^u-y, Totri^y, xf- 
i^y, fcctt^x^i.yi^^ft^^'if^L^'^ 
[00 78] ^KU-^-^-x-f y;/«4, S^OSItSrffl 

{irvMb-^itJjtcJ: "omm^ix^h, i/h'x;p<y-fe'y. 
x^uy^^U3-yPj^;<^'^"Jl'— h, MJ-Jf^n— 
yuf^y. ^y9x.^) h'JV-iV'J- (ifcfihU-t 
t<{4xh7-) ^^':7'J^-h. S^'x^i^y^^'Urj- 
i7t{i;K'jxf-uy^^'j3-;Ui;';^:J'^' 'JW-h^r 

[0079] TIE<0^/®SrfflV^T3iffl§il-g>;K'J v-4 

tzitit V :f v-{4 . 3t^vse«t tzttmmitmizx 

^vStt-fl^i: LT<i:, '^y^/^xyy. ^^^^>vy 
^i: ; r-fe b 7x y yfc it/OToJ: 5 

[0080] 

[ibi] 

Ph 

r'-c-r* 

[0081]<I^T\ Ri^HT'iiO. R2{40HT-$> 
0, R3{4Ph-C^)0 : t7^v:{5RM4HT'S>0, R^ti- 
OCH3, -OCjHjSr^^^&ryl-^^S^ST-ibO. 
R3{4PhT'fcO : *)t{4Ri =R2 = T;l':J^i^S-CS> 
0, R3{i:PhT'S)0 ; *7t(4R' =R2=T/l'3^>-a 
■C'*>0. R3{4H-C'*)0 : Sfcl4R'=R2=C 1 -C^) 
•5- R3{4Ht/;{i:C 1 Xhh. 

[0082] myi^<mmcM i, jiwc* i. . 

[008 3] .If'Jv-a-x-f y^(4, SlR^ix 

fz:mA\M.zm^\ wsK^fL^'j^i)--)mms:im^ 

fflv^T. m^lk. iSi/ciimBfSt^tciOS 

t4TV^-&!i?a5rffl»- ^4 C i: tc J: o Tfig Liiff 'b^t?!?. . 
i/b'x;K:^-t'y. x^u-y:/i> H v— 

h •;^^Q-;L'7'D>'N*y. '^yrJ'xu h >j i — 
- (^/::(4hU-i>t<(4xh7-) p<^^ 'JU-h, 
i;fxf-uy^^«j iifdirff'Jxf-uy^^i; 
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tO*rU v-ij i?/^ u rfv-^^-&U#-l.|n|«c7)^Sl' 
[ 0 0 8 4 ] .-KD v-rj-r >f >'J^(4. colj 

?g^/^{4®jSfg<Cjli»$-^ S ^ i: J; D . X^-f K V ^ 

t 0 0 8 5 ] ;i^U v-c7)^^^l:^V^Sco;^*<#4$nS 

^■C^bS. JSIiSEtCtfLTO. 2 5%t5. 0% (S» 
(wt) ) fcora, SftL<{iO. 5*-<b2. 0% (M 

/l^rj-;!.. tJiyx-T^/PT'tbO, ttic, 

'J v-io J: t/:^ 'J :?"-7-*iJl7Ktt$r^-r <^X'Zix t>(n 

^CiSfL^^i^^cT^^^xy^y^JfjmtJ:. --i^'Jv-fcitX 

[0086] 2|s:BH||B§ct,tc3r^$ix:t;;y>f HV'f-^nT 

'J h'y, .-KUT:? 'J;H!. .-K'JT:? 'J/PTS h\ fcit/" 
ifi\)T9 'JaxMj;l/C0-3^ii'^^r< i:t> lo<7))i^^::t'J 

[0087] jg?tttM*ttrJ-x >f X^J^Ji, 35if * L < 
^Oj mzM. ^fzh^ (runs) J 



mt. 0. 64cin/# (0. 2 5>f y^/S'-) i: 5. 
1 cm/S-' ( 2. ^^V^/m hirm. »^ L<{il 
c m/# (0.5-^ y^/f^") i: 2 . 5 c m/^^ (1.0 

[0088] \Wk(nmMm\t. 2 , 
■&M<r>^'yxWi^^^ (T, ) i:i7)^^aK-C'^s$:$t 

iiFi Lv^JSJi. 5 ^xm-h 1 2 5X:-C-ib-l.. ±iEO» 
± Lt^^t^^tc^t LTgtSf^ Lv^cOJi. 7 SrA^/b 1 

1 0°Cc7)eHT-$)l><, 

[ 0 0 8 9 ] *r'J •7-BUlgf*:S:*«±tC^<f $-ti-&^Ci6 

\.z. mmmm\^himh. bo-soohm/cb^ (» 

it<{±. 150 — 25 0mW/cin2 ) OB^^J^SrW-T 
^, 9 0~3 7 5niii (i?tL<(4, 3 0 0 — 3 5 0nm) 

(D^^mm^^-thmh^^ wN-i'Sr s*-/?, 7#^ 

l!)$-ti--&C:i:*^ 8*»^>2 0cm (3*-A,9 

-f-¥3T$:0. 6 4*^A>5. 1 c m/g-M 1 ^^'b 2 . 5 
cm/m (0. 2 53&»(i>2.0-Y Vf-/^ ( 0. 5*>^> 
1 . 0 y^/S-O ) c7)jiJS-C-^-r WN'-tls^riiaS^-t*- 

1 0 OkRads/cfflZ (ifit<{4. 2 0*^^ 5 OkRads/c 
[0090] #4>ix^v:3-x-f >-:?'<?>Six-tiSfAffi4. 

[009 1 ] m-^m 

>yt LX rie-^ ( t i e ) J Ji^iSttT. !f^^^V7 
[0 09 2] HI 0(i. #JRrJr(2 0 2). .It'Jv-^ 

^e(2 0 4), mx/^m^o-y- ^ y^(2 0 6)^m 

®{4, h'y'f-\'3r±ic^«$ii# 
-ttf-A-^c^icuitea, ttzimc^^m^zx-^x , if 
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T. m-^manttKii o. oo 

lcni(0.0004-<>'f-)*»4 0. 008cm(0. 

0 0 3 ) <r>m^X'hh . ^-^e^-K u ^-cojgBi;s 

-yam^izmm^ix. ^m^^-'r ^ >^izxi>9m 
(Dta^izmta^nrz^'^mtim^ti^ , 

[00 93] «>«?o-^>f^ via, d?ijxf-wy, .-KUx 

-h (PET) g|ix;tiS-&«^?K^-r^^i:*^'l.v^ 
HJ^ilJt. »^L<Ji. ;lfj'>^r5'>' ( Sho r e 8 
OA- 55D) JScfcl/PETT'J)^. »i,*f^L<«, 

tf, iSfi-b^'v-g XJi. Sh o r e 8 0 A,-KU '^U'rJ' 

:^Oi^^€SrWL#, i£{aS/^7h(iSho re D5 

'^A, HB^^bt'^xVX, Mi5b';?.-7X. :J'>':/Xxy. 
[0094] iiecoJ: a tc. ^-^«Sr#4--f-SS'Jc0^ra 
^^tzJfASilS, ::c7)^j.-7'{±, l^-rii*^:^c7)Sg 

mz{i'-m.<r> ^a-^yy (caulking) j ^Uf Uf^ 

0. 001cm (COOOS-fV-f-) to. 038c 

m (0.01 5^y^) bc^^X'hh. ctOfi^^ii^, 
i^m.mzii.. ytrzitpm^fo^^ti^ . 

mz. jg?ttt;K'Jv-wJi{i, IR^L/>:^JL-:?'^7)>^^ 
[ 0 0 9 5 ] J iifi t < {iiSjftt, 

y'vX'7m.^m^^xmi\:A^%ttzt.iy)V:^uii- 
-lO-JSSS-itS (deposit) ^-frS^t-C'S)^. 

/>:iK-&a^^''f Yv^^^THzim^^xm^m^^ 

7-ri.. ^^bK^r^XvJi, ^tJ'y. x;?^'. ray-c 



cT)) Tjvijy ; jiy-y . ^"n'O', -ivyry. rff-y 
tc K<r)WTf^m.Tiv ^y ■.y-hyyii'it-a^^y. h*J 
^DayfU:^aj>(^y^ i^:^aai^y)U^aj(:^y^ h 
U^/UTfo^'Do^^'y, -f h5 7;P:tax^t'y. h 
•J ^na7;l';tnxf-U->\ ■Z^' noi/':7;l^:toxf-l^ 
h 'j7;l'7j-0:?aoxf-b->-^i:C7)M#:^^j7;U:ta 

(3, 9mmAiit^V-?-z]-r-^ yyi,zMi'i,^cnmco 
^^^m^cr,fz>^cr,c-c^^i^m-t^. ^-fb4<tg<or 

7X'7f-\'>'>'N'-'^iO*f4Uv^gS3a«l. 50 0c. c. 
/m^ti> 2 0 0 0c. c . /t«-«OlSH-C'$> 0 , LT^ 

fzmt^max i/y ^ x ^ f - ^ y^<-mi¥^ ^y^-:!^iz 

JEtT. l~2 0t»-<?)SHT'S>S, r^Xvf-A-WN'- 
2 0 0W*>4> 1 5 0 0 WOKHlC^$tL4 

[00 96] 1 0>^->'yx^^-AJ^■-:J^-c7)l^;^lL5r^• 
-r«.r7Xv^JgJ>^-(k^Kfg««<Olfe-&S{i, rrrt 3- 

(i, JP§*-'*^>1 0 0 0^y^Xho-A5|5)W, -eLTJ: 
Oft^WlcJi*-? 1 0 0 3i->-:J^x h o-A5t^jf|«0M'fb7K^ 

■taT^s^mmzm^^'(t&, u-^x. ^^m^zx-^x 

m^^ilh^-( VV-(^X'li. ^mm<7):ff-( HV>f^ 

[0097] mmm^ixfz/f^ h v-f -^rts. Jiie^^ i o 

Lfzm^m:^jciiti^-^mcr>mm^izmm $ w*-?. . 
m^^-\ti,ztizX'^xmi\L^it?>> wmi. 

+mzm*)mL. immziiimmomLx . mm^m 

[0098] :^^mmzMt LV^^^O 1 iff 
tL<tiiS@0. 025cm (0.01 O-fy^) *»ii> 
0. 064cm (0.025W>'f-) tfOX-fyi^Xffl* 

tzii-i-y-fi- (^mmm) x-m^^irfz^m^ri:^ 
^im&^mizi^^vtz4i'jT^ urs h/«-ku t-ri;w 

tL^^v-^^ yyit, VXT(^mnWziim<^Zio-v^tr 
ic Systems PA03i>J:lfl>V05 (^JttiPVOl) fe-^^Oig 
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[0099] zconi-t L^^tmmm^'S^myii^^ 

liv— >-::^xi^<i. B i o-Me t r i c Syste 
m s PA 0 3:nVTl? VH-T^ K/«S-^?F"J>X7"A 
i:, B i o-Me t r i c Systems PV05 

[0100]^-^ ^tfzi±iii<7)mm±. mmyy 

x-?x •/ ^ y ;/coft*? 0 i/ZTfi-^yy'yX-^ji -y^yy 

^ti^^c, ^Wim^mi:mm.L^j:\'^mizm^Th'o 
[0101] \:xT<7)mmmii. :^^m<^mshisxx/ijm 

l,zm^^iv^\,^. 
[0 1023 

[||{fe<?!ll (HSfe^lJ) figO. 041cm (0.016 

ma Etch MK Il7°5XV^-v >->''n— P^lClESL. 
KST7X-7T'l 0^igac#L3t. 2 0 0 Oc.c./^<7) 

ms.X'mth:<^y^^-^yf^-n^zxit. -?-l-t4o 

OW<7)m^3^«T 2 ^la^ A- L-C. ^fl:* 

cm (e-fy^) $-^<-r'<-T^. 67%C7)BSI PVOlfc 
it/B 3%i50BSI PA03cOii^^?J<50;K'Jh'::i;Uh'n'J 
/if^'}T9'))Vr%Y (PVP/PA) 3^!S|gttS?K4't-»SS 
L7t:« iXJc, ::i~'f<y'/\^f:ii^^YV^^■^'mkL. 
^ LT . ^hMl ( 3 2 Snm) C8#Sll3K$ii-fc. « 

fzV^^Xt.^hiLWs^^^^. 0. 046cm 
(0.01 8-f yf-) O I D>{7-r-r;Hr31tT 51^56 

[0 103] (*il6^J)S@0. 04 1cm (0.01 
6'f>-^) orif-y-;P (^»ffiS) KV-Y-^-S-Pl 
asma Etch MK \\TvX'7^\yj^—H,Z^m.\^. 

x^rvX'?x'io^ffism^Ltz, i5ooc.c./t»- 

cr>mm.X'mi^hy^^y^:^^^yJ<>-P^{,zKix, ^tX6 
oow(7)m:'i^«-C5^raf-v>'^N'-^fmLT, y-^ 

/C, '7>f-\r<^**>2 0cm (6-fy^) 5rBS5<-r'<-C^. 



5 0%<75BSI PV01t3il^5 0%£OBSI PA03<^)li^!|?J*><b 

H (PVP/PA) ytmm\tmm^^zmmirz, ixiz^ 

^ry/Lfz:fj>{YV4^^msiL. LT^J'h^ ( 3 2 
5nin) tC8»m3K$-»i^. ?fiS. mk. tiXX^mt(^ 

0. 046cm(0.018'f>-^)c7)ID^ir 

"^i •? L^i'-Aco^ li}\ii^b L^t^-yt:, 
[0104] (^SfeCT)^S^10. 041cm(0.01 

6^y^) (r>-i-y~fi- (mmm) Kv-fir^Pi 

asn Etch MK Iir^Xvf-v WN-|*llwffigL. 
Xfmr^X'7X'\0^m»Ltz. 9 0 0c.c./'i«-cO 

OWco«:»3lS^T'104i-S^^v^N'-Sr{^M)LT. M-ft* 
*SSi&*7'f-^O^ffi±(c«l«$-li:/io '7^-\'O*t;2 0 
cm {e^y^) $:l^<-r^T^. 3 3%£7)BSI PV01i5 
J;V6 7%iOBSl PA03<7)iE-^^^<7)jKU t'-;Ut°a'J h'y 
/;JfUT^5' U^WTS H (PVP/PA) 
L^. mz^ yyL-k:^^ Hy>f ^S-SE^IU 

-^LTSgJ'l-^ (32 5nm) {.ZSf^^Wi^^Lfz. ilS. ^ 

-¥{4. ig^ i:*5jt't4Srl=tX, 0. 046cm (0.01 
B-^y^) coi D;i^r-r;^S:aLTg|-o5g^<o^::rJ- 
Lm-'^tz. 

[0 105] (|IMCT)tt:@0. 033cfn(0.01 

3-f y^) o-^y-;w (SiiffiM) Hv-r^nr 

S:^?fL, -etTfiJWO.OO 1 5-f >'f-cO--K'J'>l/^ 
>'f-A-7'(Shore 80AT^O>-:5'?aS) l*ItC«At 

rW^^AL/v:. »:u-C\ ^C02Jl^A-yS: 1 8 0'C 

(350- F ) 2 0 or ( 4 0 0 ° F ) tx-nm 

-e<7)fca6t;KUx^^>^A-7>'JRi^t. -eUT 

^<ja^^uyi'a.-ri:mMLfz. 

[0 106]»:(C. C:<;03K'J'>^:5'y-^jSrJTS:±ia 
COBio-Metric Systeas PA03/PAD5*J^c7)8iiT'3— x 

7K?§rtt;:i5SL3to. 0 7 l cm ( O. 0 28-f >f-) 
CD I D;>^x-T-/K*$ 1 5 Ocm) mz^'>( KV-f "\rSr 

[0 1 07 ] Xf^ HV-f-^Sr8EM2. 5 cm (1 
>f V^) T'«^OlH|j& (C:<0i^3 OXho-^ ) m§. 

tifzmm^mi iiz^-r, mmcr)Witmii^^^j:^\ m 
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[0108] *^Bjc7)$f ^ L^^mtmmi:mPMLfzti^. 

[0 109] 

[112] *^B«tcJ:|., 

1t-^M;^M H V -^<7)IS^<a)llX(iIffiiaT'i>S , 
[0 3 ] 0 1 <7)Sa«OJi{a5t«SI5«0-||Jiffi«€:^-r, 

[06] AtJj:t^B{i. *l6BJoXf-f H'7>f-Vc7)4'^-fe 
[117 ] ffitf Affi5fi«SrWri>;ir>f YVA^r^TTctU'^ 

mmmx'hh. 



[119] ^^BflCOXf'f H'7'f^tCfiM-ri.^^i05|:Se<J 
m^m^iTTCt, N i -T i -&^OftaW=SrJiB:»3-tA-r 

[H 1 0 ] K -v-b^ v 3 y<r)^^mmmx'h 
-§>. 

[HI 1 ] *l|B«tcJ:oT{^$ix/::;y-f HV^f-V'CDlS 

wnzii\,'fhmm^:^^i'''7yx'hh> 

100 b''7>f-\' 

10 2, 142 T5.{iL-^9i^ay 

10 4, 146, 170 jSfi-fe 3 >- 

1 0 6, 1 7 2 ffra-fe^'i^s > 

108, 174,175 ar 

110 ^as^A-yr 

112 V'f-^a-^/U 
114, 128 ^N^^yg^SS 
116, 150, 180 ;K'Jv- 
118 Stt^JR^— r>f V:?^ 
1 2 0 jg&7"-VN-IH5^ 
1 2 2 Sfi[7^->N-aCt»- 
1 2 4 Se^feS^gP 
126 #«tty;KV 

132 nu^^ti- 

136 ;lf'Jv-itji«£ 
140 HV'f^ 
14 4 g-^gP 

148 se^^as 

176,178 f\*^-<z9'^ByWm 

17 7 isffi;^ 
179 m^m 

190 x-^N-^^SB 
192 « 



[HI] 



102 



too 



106 



S 

116 



104 



110 




114 tl2 
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m7] 



116 




/tl 



JJ 



[@8] 



106 



104 




ti4 na 124 112 



19Z 



190 



[115] 



120 




B 



[1^10] 



an 




204 
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(72)^BJ^ h--7X i^'x^. VN-U'/U^ 

T?(v^^mm i]'}y^)v~r 94303. 

T^-jL- 4261 

T^iV/j-^m ii')y^)V~r 95035. 
645 

T;^'j>&-&^Bi 7:7'j7:}-/i^-r 94539. 

W^l^Y, 178 



T;**';;^^*!! ij^)Vi:)V=~T 94030. 
127 

r^'J;^^ffl ;*U7:4-/U::iT 94025. 
401 
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(72)^Hfl* XHy-H i;^x>f. F^—M0^) 4C081 AC08 BA02 BB03 BB05 BB07 

U ^^mm >!7 U 7 ^ Zl^^r 95123, BC02 CAO22 CA032 CA062 

-^-y^-t:, rXV JL— 725 CA082 CA092 CA102 CA162 

CA182 CA212 CA232 CA282 
mi2 CD022 CD062 CD112 
CF21 CF24 CG03 CG05 CG08 
DA03 DA04 DC03 DC04 DC05 
DC12 DC14 EA02 EA06 EA15 
4C167 AA28 BB02 BB05 BB06 BB15 
FF03 GG06 GG07 GG22 GG23 
GG24 GG33 GG34 HH16 HH30 



